Interruptions contribute to catastrophic errors in health care. Interruptions are breaks in the performance of a human activity initiated by a source internal or external to the recipient. Errors during the initial triage assessment can lead to errors in estimating the acuity of a patient and resources required for appropriate care. To advance the science, a valid and reliable instrument to measure this phenomenon is required. The purpose of this mixed-methods/exploratory sequential study was to develop an instrument sensitive to the uniqueness of the triage assessment that would categorize and measure the number and causes of triage interruptions. The study included 3 phases. Phase 1: Qualitative focus groups were used to qualitatively explore interruptions in triage. In Phase 2: Content Validity Assessment, an online survey was used and a content validity index was calculated for each item to determine which items should be modified or removed. A descriptive correlational design was used to assess interrater reliability in Phase 3. Many of the items identified during the focus group sessions were already on the study instrument; some new items were added. Content validity for the entire instrument was 0.82 and increased to 0.91 once irrelevant items were removed. Interrater reliability for the entire instrument demonstrated substantial agreement at 0.773. The study instrument was shown to have strong psychometrics and can be used in practice to better understand what interruptions are occurring in triage and how they affect the triage process.
October-December 2016 r Vol. 38, No. 4 The Triage Interruptions Assessment Tool 309 2010; Johnson, Motavalli, Gray, & Kuehns, 2014) . As interruptions have been shown to adversely influence human efficiency and productivity (Edwards & Gronlund, 1998; IOM, 2000) and linked to errors (Einstein, Mc-Daniel, Williford, Pagan, & Dismukes, 2003) , interruptions that occur during the triage process can lead to errors in estimating the acuity of a patient's illness/injury and the resources required for treatment. Interruptions also may have an effect on the care that emergency patients receive in triage. Currently, no instrument is available to categorize interruptions that occur during the ED triage process. Therefore, the purpose of this study was to develop and assess the psychometric properties of an instrument to categorize and measure the number and causes of interruptions occurring during a triage assessment.
BACKGROUND Triage Process
The triage interview process is the critical beginning of the treatment experience for patients entering an emergency department ([ED] ; Mace & Mayer, 2008 ). An ED triage nurse's first assessment of a patient is an important step in an episode of care and can be an indicator of how the patient's ED experience will progress. Interruptions may lead to an incorrect triage decision, missed symptom identification, incomplete assessment, or unasked questions and could potentially delay care, resulting in significant morbidity or mortality (Grossmann et al., 2012; Platts-Mills et al., 2010) . However, the true impact of the triage assessment on a patient's clinical outcomes is unknown. A patient seeking treatment may have a triage interview interrupted for myriad reasons (e.g., other patient, visitor, or staff needs). Such interruptions in the triage process cause distractions, creating delays in moving patients into a treatment area, distracting nurses from collecting appropriate triage data, or causing nurses to make poor triage decisions (Göransson, Ehrenberg, Mark-lund, & Ehnfors, 2005) . Errors during triage may decrease quality of care and ultimately adversely impact patient outcomes (McMillan, Younger, & DeWine, 1986; Raper, Davis, & Scott, 1999) . Until recently, there was a lack of information about the causes and effects of interruptions in the ED. The release of the Institute of Medicine (2006) report, "Hospital-Based Emergency Care: At the Breaking Point," alerted the public that interruptions were one of the challenges contributing in the struggle for health care workers to provide high-quality care to patients.
Interruptions
Interruptions that occur due to the nature of the ED environment may be an obstacle in providing high-quality patient care. Interruptions have been shown to occur more often in emergency care than in other health care settings (Burley, 2011; Chisholm, Dornfeld, Nelson, & Cordell, 2001) . In addition, interruptions of ED providers have been linked to errors and delays in patient care (IOM, 2000) . The results of a prospective time and motion study conducted in Australia showed that emergency physicians were interrupted 6.6 times per hour and the interruptions were associated with a significant increase in the time required to complete a task such as writing orders, dictating notes, or evaluating patients (Westbrook et al., 2010) . In addition, physicians failed to return to the original task 18.5% of the time (Westbrook et al., 2010) . A similar study from Sweden reported that physicians and nurses failed to return to task once interrupted 13% of the time (Berg et al., 2013) . Although the study was not conducted in the ED, Kalisch and Aebersold (2010) reported that 1,354 interruptions and 200 errors occurred within 136 hr on inpatient units. It is difficult to generalize the results of these studies because the categorization of interruptions varies greatly across studies.
A recent state-of-the-science review of interruptions during nursing work details the inconsistencies in counting and classifying interruptions across numerous studies 310 Advanced Emergency Nursing Journal (Hopkinson & Jennings, 2013) . However, Brixey et al. (2008) reported the development of a method to categorize interruptions into a three-tiered hierarchy of activity. The classification framework was developed a priori, and categories were tested against a medical error case study that resulted in no new categories. Although the researchers made advancements to the categorization of interruptions, they recognized the need for additional specificity regarding interruption types (Brixey et al., 2007) . Terminology discrepancies, as in the term "source," between this and other studies may cause confusion. Brixey et al. (2008) used source to describe whether stimuli were internal or external, whereas others used "source" to mean environmental factors or other people (Hopkinson & Jennings, 2013) . In addition, the generalizability of Brixey et al.'s (2008) work is limited by the small convenience sample of bedside emergency nurses (N = 8) and the use of only one trauma center.
However, Hopkinson and Jennings (2013) were able to identify seven common elements used in the instrumentation from several studies. These elements were (a) sources of interruptions, (b) types of interruptions, (c) causes of interruptions, (d) activities that were interrupted, (e) secondary tasks that were undertaken, (f) strategies used to manage interruptions, and (g) duration of time spent on interruptions.
Triage Interruptions
Few studies have reported that the triage interview is often interrupted. A naturalistic observation study of what occurs in triage reported that interviews were interrupted for non-patient-related reasons 13% of the time (Clifford-Brown, Challen, & Ryan, 2010) . Previous work by Johnson et al. (2014) identified common triage interruptions using self-report by the triage nurses. Items were identified as patient care related (new patient arrivals) and not related to patient care (opening doors, conveniences to visitors). Although this was successful in identifying the types of inter-ruptions, the sheets used were not detailed enough to determine the amount of time interruptions took away from the patient being triaged, who the interrupters were, or how it affected the triage process or patient outcomes. Another limitation of this study was that it was conducted in a single institution and it was unclear whether EDs with other patient populations would have similar interruptions.
Significance
Previous studies lacked consistent methods when examining the frequency of interruptions. Because of this inconsistency, and the differences between triage and bedside nursing, it remains unclear whether the common elements identified in the review are applicable to the triage setting. Currently, no instrument is available to categorize interruptions sensitive to the specific process of ED triage. To advance the science, a valid and reliable instrument to measure this phenomenon is required. Without such an instrument, it is unlikely that the impact of interruptions on patient outcomes can be fully understood. Therefore, the purpose of this study was to develop an instrument to categorize and measure the number as well as causes of interruptions occurring during the initial triage assessment. The significance of this study is the scientific gap that will be filled by having a valid and reliable instrument to categorize and measure interruptions. Assessing the impact interruptions may have on the quality of patient care is an integral first step to testing interventions to reduce triage interruptions.
METHODS
This study used an exploratory sequential mixed-methods design consisting of focus groups and surveys to develop the Triage Interruptions Assessment Tool (TIAT), followed by correlational interrater reliability testing. This study was approved by the institutional review board at the University of Cincinnati
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Instrumentation
The TIAT items were chosen from exemplary articles on interruptions science (Brixey et al., 2007; Hopkinson & Jenning, 2013; Jett & George, 2003; Johnson et al., 2014 ). The conceptual model used in the development of the survey was guided by Brixey et al.'s (2007) Model of Interruptions and Jett and George's (2003) Model of Work Interrupted from within the field of management and organizational science. By combining the frameworks, we will be better able to understand interruptions in the context of triage nursing (see Figure 1 ). The TIAT has 66 items and eight subscales: environment, interruption type, interruption source, interruption causes, task interrupted, duration of time spent on interruption, strategies to manage, and outcomes.
Procedures

Phase 1: Qualitative Focus Groups
An exploratory design was used to study the attributes of interruptions in triage for the purpose of modifying the initial version of the TIAT. Emergency nurses who have worked in triage within 3 months were recruited to participate in one of three focus groups; 18 nurses volunteered to participate. The nurses were recruited from two adult EDs and one pediatric ED. The focus group sessions were led by the same investigator using a focus group guide to discuss the interruptions at triage. Sessions were audio recorded and transcribed verbatim. Accuracy of the transcription was verified by two independent researchers who compared the audio with the transcripts. Discrepancies were discussed, and consensus was achieved. The transcripts were coded by two researchers using thematic analytical procedures (Speziale & Carpenter, 2007) . Following independent initial coding of the transcriptions, preliminary results were compared and common themes were identified. Member checking was performed to promote trustworthiness of the findings. Focus group results were used to add, delete, or revise TIAT items.
Phase 2: Content Validity Assessment
Sixteen content experts in ED triage were purposefully recruited from experts among the Emergency Nurses Association. Expertise was determined by lecturing regionally or nationally on triage nursing. Participants received $50 gift cards for participating. A survey hyperlink was e-mailed to the experts asking them to evaluate the importance of each item in regard to the understanding of interruptions in triage using a 4-point Likert rating scale. The experts were asked to determine whether each item in the instrument was relevant: (1) not relevant, (2) somewhat relevant, (3) quite relevant, or (4) highly relevant to the assessment of interruptions that occur in triage. Space was provided for comments or recommendations for items not currently included in the instrument. Participants directly entered their responses into a REDCap database (Harris et al., 2009) . A content validity index (CVI) was calculated for each TIAT item, subscale, and as a whole. The CVI is the most widely used method of quantifying content validity among nursing researchers and has been shown to be an appropriate indicator of content validity (Polit, Beck, & Owen, 2007) . The CVI was calculated by taking the number of participants who scored the item as a 3 (quite relevant) or 4 (highly relevant) and dividing it by the total number of responses for that item. Items receiving a CVI score of less than 78% were deemed irrelevant to understanding interruptions in triage and were removed (Lynn, 1986) . No items were recommended by the experts to be added to the TIAT.
Phase 3: Interrater Reliability
A descriptive correlational design was used to assess the reliability of the TIAT. After the TIAT was modified on the basis of the CVI, a framework was created on an iPad platform. Two independent observers simultaneously observed 118 triage assessments monitoring for triage interruptions. The data collectors were trained by reviewing the TIAT and discussing each item. They also collected data on 10 triage interviews, compared results, discussed, and reached consensus on each discrepancy. The observations were conducted during four 12-hr day shifts (7 a.m. to 7 p.m.), two at each of two adult EDs. This timing was selected because of data collectors' availability. To diminish the impact of the Hawthorne effect, observers remained outside the triage room so that the triage nurse could be heard and seen, without the observers becoming an interruption or distraction to the nurse. The data were exported into SPSS for data analy-sis. A κ statistic was calculated for each subscale and the entire TIAT to assess interrater reliability.
RESULTS
All study participants were emergency nurses.
The demographic characteristics of the study sample are provided in Table 1 .
Phase 1: Focus Group Findings
Many of the items in the initial TIAT were categories identified by the focus group members. Table 2 lists the interruption characteristics that were identified by the emergency nurses, which focus groups mentioned them, and the number of times they were reported. On the basis of the analysis, the additional items used to create the subscales of interruption mechanism, interruption cause, task interrupted, interruption management strategies, patient outcomes, and errors were added to the original version of the instrument.
Phase 2: Content Validity Findings
The CVI for the entire instrument was 0.82. The subscales were ED environment, interruption sources, interruption mechanism, task interrupted, time spent on interruption, interruption management strategies, patient outcomes, and errors. Table 3 displays the CVIs for the individual items. Fourteen items with a CVI of less than 0.78 were removed. The items removed were from three subscales. Eight of the items removed were under the subscale Task Interrupted, four were from Interruption Source, and two were from the Interruption Mechanism. The final CVI for the instrument after removal of the 14 items was 0.91.
Phase 3: Interrater Reliability Findings
The final form of the TIAT had the eight sections listed in Table 4 . To measure how much of the triage interview was due to an interruption, four additional values were added: triage start, interruption start, interruption end, and triage end. Because the instrument was tested in two settings, a field was added to allow the data collector to report the location. In addition, an option was added to identify whether data were collected during the quick "firstlook" stage of triage, where a quick acuity assessment is conducted, or second triage, where more detailed information and screening data are collected. Finally, a comment section was added so that the data collector could record pertinent information.
There were 118 triage interviews observed. Thirty-two of them were first-look triage observations and 86 were second triage. Interrater reliability was calculated for each subscale and ranged from 0.686 to 1.0. Interrater reliability for the entire instrument was strong at 0.872 (95% CI [0.011, 0.916]; p = 0.000).
The κ values for each of the subscales are reported in Table 4 . The κ values for all subscales were greater than 0.61, indicating substantial agreement. In addition, the Cohen's κ for the entire instrument was 0.773, which also indicates substantial agreement (Landis & Koch, 1977) .
DISCUSSION
The items identified in previous work (Johnson et al., 2014) also were identified in the focus groups of the emergency nurses. Once the experts scored the relevance of each item identified by the focus groups, most of the subscales met the CVI score of 0.78 to be included in the final instrument. Even though the Task Interrupted and Interruption Source subscales did not meet the criteria, several of the subscales items did, warranting that the subscale be included in the final instrument. Interrater reliability was established for each subscale, and all had strong reliability in both first-look assessments and the more in-depth secondary triage interviews.
October-December 2016 r Vol. 38, No. 4 The Triage Interruptions Assessment Tool 315 Interruption mechanisms of overhead pages and equipment alarms did not meet the required CVI level. Interestingly, these mechanisms were each only mentioned once in one of the three focus groups. With the current trends of hospital-provided phones for the nurses' use during their ED shift, it is not surprising that overhead pages were not seen as relevant by the reviewers.
Several of the items under the Task Interrupted subscale were removed because they did not meet CVI criteria. None of the items regarding medication in triage met criteria and were only mentioned once in one focus group discussion. Although it is not uncommon to administer medication in triage, the push to improve the continuum of care by performing bedside triage has decreased the need for the triage nurse to medicate the patient so that the bedside nurse medicates the patient.
Most of the discrepancies observed were during triage interviews where more than one interruption was noted in the comments. Therefore, the next iteration of the instrument allowed for the documentation of multiple interruptions during the same triage interview. However, the discrepancies between the raters' recordings of durations of interruptions were not perceived to have clinical significance.
The TIAT is the only instrument available to examine interruptions during the triage interview. In 2007, Brixey et al. conducted research toward the goal of developing a tool to categorize interruptions and activity in the ED called the Hybrid Method to Categorize Interruptions and Activities (HyMCAI). The HyMCAI is organized into a three-tiered hierarchy of activity and has been used to assess the activities of physicians and nurses in a Level 1 trauma center. One study showed that the HyMCAI is effective in recording and contextualizing activities and interruptions of physicians and nurses (Brixey, Robinson, Turley, & Zhang, 2010) . However, this instrument has not been tested in the triage area and would be difficult to use in the fast-paced environment. Because of the short duration of triage, the TIAT is a tool better suited to that setting. The TIAT would be an appropriate instrument for ED directors and quality improvement committees to use in order to determine how to improve the triage process at their facility by recording information about triage and then interruptions that are occurring that cause delays or errors to occur.
Limitations
The current form of the TIAT was limited to recording information for one interruption. Confusion occurred during data collection when more than one interruption occurred during a single triage interview. In addition,
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CONCLUSION
The TIAT was found to be a valid and reliable instrument to measure triage interruptions. Validity was confirmed across pediatric and adult settings, whereas reliability was established only in adult settings. Future work is needed to assess the reliability of the instrument in pediatric and rural adult EDs. In addition, the instrument needs to be tested for its use during evening or night shift. With the increased trend of emergency physicians conducting evaluations in triage, the TIAT should be evaluated for its usefulness to assess interruptions during these assessments.
